Introduction: Patients with multiple sclerosis commonly show some degree of psy-
population. 8 Furthermore, a review of previous studies indicates the possible effect of electroconvulsive therapy (ECT) on psychiatric symptoms in MS. 9 Primary progressive multiple sclerosis (PPMS) is a part of the spectrum of MS phenotypes, which are assessed based on current status and historical data. 10 PPMS is characterized by progressive accumulation of disability from disease onset and active course; but these factors are relative rather than absolute. 10 The inflammatory response in the progressive phase occurs at least partly behind the blood-brain barrier, which makes it more difficult to treat. 11 Considering the fact that up to 10% of patients with MS have the primary progressive form, 12 patients with PPMS may also elicit psychiatric symptoms. However, little information is available on psychiatric symptoms, especially on psychosis, in PPMS, although one case report showed early psychiatric manifestation. 13 Here, we report on a 42-year-old woman with PPMS whose psychosis did not respond to antipsychotics and was partially ameliorated by ECT. Our observation suggests the possible ability of ECT to improve psychosis in PPMS.
| CASE
Ms. A was a 42-year-old Japanese woman. One and a half years before consulting our hospital, she felt unsteadiness in walking. At the same time, she demonstrated anxiety to attend a psychiatrist.
Six months later, she started hearing weird sounds, such as twittering of sparrows and crows that do not actually exist. Also, she complained about hearing weird conversational words, such as "Calm 
| DISCUSSION
To our knowledge, this is the first report of other mental disorder due to PPMS. The other psychiatric conditions deserve considerations for differential diagnosis. These include delirium, which is unlikely given that she had been fully conscious throughout the time course, and that electroencephalography recordings were normal. Mental and behavioral disorders due to psychoactive substance use are not probable either, in view of the absence of a recent history of substance use or change in medications. Her cognition and memory were maintained, which rules out the possibility of dementia. In our patient, symptoms might be similar to those with schizophrenia or major depressive disorder. However, she showed psychiatric symptoms in accordance with the onset of neurological symptoms, which is consistent with the diagnosis of other mental disorder due to PPMS.
As pointed out above, psychiatric symptoms are commonly shown in MS. [5] [6] [7] So far several studies have reported effects of antipsychotics on psychosis in MS. 6, 14, 15 On the other hand, we verified that the psychosis in our patient with PPMS was refractory to antipsychotics, including risperidone, quetiapine, olanzapine, and asenapine. Also, we revealed the possible utility of ECT in the treatment of psychosis in PPMS. In contrast, her anxiety, depersonalization, and suicidal ideation were not improved by ECT, which is consistent to results of a previous report that no remarkable remission was found in psychiatric manifestation in PPMS. 13 Thus, it may be difficult to completely ameliorate psychiatric symptoms in PPMS.
A limitation of this study is that the change in psychotic symptoms was evaluated based on her subjective measures. We did not use validated measures, such as the Positive and Negative Syndrome Scale and the Brief Psychiatric Rating Scale. This issue warrants further investigations for the benefit of ECT to treat psychosis in PPMS.
| CONCLUSION
This case report indicates the treatment resistance of psychosis in PPMS. ECT might possibly ameliorate psychiatric symptoms in PPMS, at least compared to antipsychotics. To support the argument, case series with a large number of patients will be required.
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